Figure. S1. Effect of GFP-LBD and GFP-R265QLBD expression on
-free buffer for 5 min then treated with 50 µM cyclopiazonic acid (CPA) or ATP (100 µM) to deplete internal stores followed by 1.5 mM CaCl 2 to initiate Ca High GFP-LBD 16 ± 5 8 Table S1 Calculated intracellular EGFP, GFP-LBD and GFP-R265QLBD concentrations.
A standard curve was constructed with recombinant GFP to estimate the cytoplasmic concentration of each fusion protein on a cell-by-cell basis, using wide-field microscopy as described previously (Politi et al., 2006) . Levels of EGFP, GFP-LBD and GFP-R265QLBD expression are shown as mean ± SEM (µM) for Figures 1 and 2. (Blank et al., 1991; Communi et al., 1997; Shinomura et al., 1991) . The IP 3 degradation rate constants were chosen in accordance to Sims and Allbritton and Fink et al. (Fink et al., 1999; Sims and Allbritton, 1998) In the positive-feedback model (Ca 2+ activation of PLC), the parameters for the Ca 2+ transport processes and the IP 3 R were taken from Li and Rinzel (Li and Rinzel, 1994 between the three models can be accounted for by variations in the expression of the involved proteins. The differences in the Ca 2+ binding properties to the activating and inhibiting site of the IP 3 R can be due to differences in the expression of IP 3 R subtypes, with for example IP 3 R subtype I having a higher Ca 2+ dissociation constant for the activating site than subtypes II and III (Mak et al., 2001; Ramos-Franco et al., 1998) . 
MATHEMATICAL MODELLING DATA

Parameters used in Figure 5
PKC dependent inhibition of agonist receptor: Fig. 5a and 5e, parameters are listed in third column of Table S2 . At time points indicated by arrows, the fraction of agonist receptors occupied by the ligand is increased to 0.5, 0.6 and 0.9. In Fig. 5e [GFP-LBD] is set to 30 µM. Ca 2+ activation of ITPK: Fig. 5b and 5f, parameters are listed in second column of Table S2 . At time points indicated by arrows, the fraction of agonist receptors occupied by the ligand is increased to 0.23, 0.38 and 0.75. In Fig. 5f [GFP-LBD] is set to 30 
Characterization of GFP-LBD expression and IP 3 binding
Transfection efficiency in COS cells, determined by GFP fluorescence, ranged from 30-40% for pGFP-LBD and pGFP-R265QLBD, and 50-60% for pGFP-C1. For biochemical quantitation of transgene expression, cells were extracted 16 h after transfection with 100 µl buffer comprised of 150 mM NaCl, 20 mM HEPES, pH 7.2, 1 mM EDTA, 0.1% (v/v) Triton-X100, and 1µg/ml of pepstatin, aprotinin, antipain and leupeptin. Samples were flash-frozen and lysed by three freeze-thaw cycles, followed by passing the sample 10 times through a 27-gauge needle. Extracts (20 µg protein) were resolved by SDS-PAGE. Expression of recombinant protein was confirmed by western blot analysis with anti-GFP antibody (Clontech).
IP 3 binding was determined in populations of transfected COS cells according to methods described previously (Chadwick et al., 1990; Joseph et al., 1995) . Briefly, 20 µg of total cell protein from COS cell extracts were incubated in a total of 100 µl assay buffer (20 mM HEPES, 1 mM EDTA, 9.6 nM [ 3 H]-IP 3 , pH 8) for 15 min at 4 °C.
Nonspecific binding was determined in the presence of 10 µM unlabelled IP 3 .
Incubations were terminated by the addition of 700 µl 20 mM HEPES pH 8, 1 mM EDTA, 30% (w/v) PEG 6000 and 100 µl bovine serum albumin (BSA) (10% w/v) and incubated on ice for 5 min. The insoluble fraction containing bound IP 3 was collected by centrifugation at 13,000 x g (4 °C) for 10 min. The pellet was solubilized overnight in 0.5 ml 0.1M NaOH, prior to determination of [ 3 H]-IP 3 using a scintillation counter.
Measurement of IP 3 production
COS cells expressing either GFP or GFP-LBD were stimulated with agonist in BSA-free HBSS buffer (see below). Incubations were terminated by flash-freezing in liquid nitrogen, followed by extraction with 100 µl 15% (v/v) ice-cold trichloroacetic acid. Total IP 3 levels in the cell extracts were determined using a radioligand competition assay (GE Healthcare).
Imaging measurements of [Ca
2+ ] i and fluorescence proteins
Calcium imaging experiments were performed in HEPES-buffered physiological saline solution (HBSS) comprised of 25 mM HEPES, 121 mM NaCl, 5 mM NaHCO 3 , 10 mM glucose, 4.7 mM KCl, 1.2 mM KH 2 PO 4 , 1.2 mM MgSO 4 , 2.0 mM CaCl 2 , 100 µM sulfobromophthalein and 0.25% (w/v) fatty acid-free BSA, pH 7.4 at 37 °C. Cells were plated on 25 mm glass coverslips and transiently transfected with pGFP-LBD, pGFP-R265QLBD or pGFP, or co-transfected with RGECO1 (Addgene). Where required, cells were loaded with fura-2 by incubation with 2-5 µM fura-2/AM plus Pluronic F-127 (0.02% v/v) for 20-40 min in HBSS. The cells were washed and transferred to a thermostatically regulated microscope chamber (37° C). Fura-2 fluorescence images (excitation, 340 and 380 nm, emission 420-600 nm) were acquired at 3 s intervals with a cooled charge-coupled device (CCD) camera as previously described (Gaspers and Thomas, 2008; Hajnóczky and Thomas, 1997) . Fura-2 fluorescence intensities were corrected for GFP spillover by quenching cytosolic fura-2 with MnCl 2 , prior to calculating fluorescence ratio values. Cells expressing recombinant proteins were selected by screening for GFP fluorescence (excitation 488 nm, emission 525 nm) and RGECO1 fluorescence (excitation 548 nM, emission 600 nm). The rates of Ca 2+ wave propagation and width at half maximal peak height were calculated as described previously (Rooney et al., 1990) .
Subcellular distributions of expressed recombinant proteins were determined by confocal microscopy. The optical section was <1 µm thick. The intracellular [GFP] was estimated from a standard curve generated with recombinant EGFP as described previously (Politi et al., 2006) . 
Simultaneous measurement of [Ca
